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BLIN-Union Aktienajssellschaft fUr «lektrische Industrie in Wien 

Osterrelch 



BegrenBungsbock PUr wtikale Binpha sen- 
genera to ren wit Pedernd gelagertew Stato r 

im Gegcnsatz sum Drehstromgenerator entsteht bekanntlich beim Bin- 
phasengenerator kein DrehFeld. sondern eln stehendes. netzfrequen- 
tes StatorFeld. Das Dre)i»oment setat sich aus elnem ronstantBwment 
und einem «it doppelter MetsPrequeni pulsierenden Wechselmoment au« 
samnen. Die durch dieses wechseldrehmcwent hervorgeruPenen RUttel. 
kraPte verden Uber den Stator auP das Fundament Ubertragen und kOn«» 
nen in der Polge sur Zerstfirung des Stators bsv. des Fundainentes' 
Ptthren. - 



AUS diesem Grund vUhlt man vielPach die elastische AuPstellung des 
OeMuses, bei der die Ubertragung der RUttelkrHPte auf das Funda- 
ntent durch Fedem vermindert wird. Die Pederhde AuPstellung des 
Statorgehauses bei horisontalen Binphasengeneratoren wurde schon 
des ttPteren mit BrPolg praktisiert. seltener vurden bisher 
phasengenera toren vertikal auPgestellt, bedlngt durch die vesent- 
lich schvierigere Pedemde AuPstellung des Stators. 

Binphasengeneratoren wden vorviegend Pttr den Bahnbetrieb verwen- 
det. I« Bahnbetrieb treten aul den Pahrleitungen hHuPig rurxschlUsse 
auP, velche in der Folge auch auP den Oenerator Ubertragen verden. 
Die zvischen dem Stator und d«« Fundaaent angeordneten Pedem sUd 
den hierbei auPtretenden pulsierenden imPangskraPten, d^e eiit Viel- 
Paches derjenigen im normalen Betrieb erreichen, besaglich DurchPe. 
derung und Baanspruchung nachanisch nicht gevachsen, weshalb es 
notwendig 1st, geelgnate KaBm^ncn dageg«i «u trePPen. 
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Zu diesem Zveck ist B. bekaimt gevorden, Anschiage vorzusehen/ 
velche die DurchFederung und Beanspruchung auP ein zuiasaiges MaO 
beschranken. AuF die Anschlclge kUnnen DampFungsplatten aus Leder 
od. dgl» aufgebracht verden, urn die metallisch harten Schiage zu 
dciinpfen. 

. \. 

Die Brfindung betriPft einen Begrenzungsbock fUr vcrtikale Einphat= 
sengeneratoren mit insbescmdere durch Federpaketc zvischen statpr 
und Fundament (Schachtring) federnd gelagertem stator, an dem er« 
FindungsgemtlO zur Begrenzung der Auslenkung des Stators^ insbesons 
dere bei AuFtreten von Kurzschluflkrarten DampFungselemente, insbe» 
sondere Teller Federn^ vorgeaehen sind, velcn** -ititer Bertlcksichtigung 
der RichtungsMnderungen der KurzschlunkraFt spiegolbildlich bezUglich 
der mit den BegrenzungsbOcken zusammenarbeitenden, am StatorumFang 
beFindlichen Anschiage angeordnet sind, da die rurzschluflkraFt be^ 
kanntlicli nach einer Sinuslinie veriauFt, d, h,, die tangentiale 
r\irzschlunkraFt ihre Richtung Sndert. 

In Ueiterbildung des ErFindungsgedankons kannen_bei ^ervendung von 
TellerFedern als DampFungselomente ^zuF"TsTrt¥teltung des Freien Veges 
zvischen Federpaket und Begrenzungsbock en tsprechend der zugelassea 

0 

nen Auslenlcung des Federpaketes hinter den TellerPedern Ausgleichsw 
bleche angebracht seln. G^iao einem veiteren ErFindungsvorschlag 
kbnnen auP dem Begrenzungsbock und am statorgehause Anschiage zur 
Begrenzung der radialen Anschiage des Sta tors angeordnet sein. Vei« 
ters kdnnen zum Zveck des Ausbaues schadhaPter Federpakete Mittel 
zur Hebung des Stators vorgesehen sein, Insbesondere eine hydraue 
lische Hebevorrichtung oder Schrauben, die vortellhaft in den die 
spicgelbildlichen Begrenzungsbbdce gegeneinander abstUtzenden 2wi» 
schenteilen beFindlicli sind* 

Die ErFindung wird an Hand der beiliegenden schema tischen Zeichnimg 
nUher erlfiutert, vobei die riguren 1, 2 und 3 jeveils AuFrifi, Seis 
tenrifi und Grundrifl der erPindungsgemafien Anordnung darstellen und 
Pig. 2 einen Schnitt nach Linie A«A der Fig. i. 

■ - - ■ . I ■ 

Der Stator 1 iat auf mehreren Federpaketen 2, velche am UmPang 
gleichmaflig verteilt sind, bePeatigt. Die Federpakete sind ihrer» 
seits mit dem Schachtring 3 versduraubt. Die Federpakete 2 sind so: 



'1- 



27.11. -vC9 



r 





1513765 





USPTO 2002-1370 DE-OS 1513765 



Tranfllat- pH from the Ge,rman 



Federal Republic of Germany 
German Patent Office 



Of fenlegungsschrif t 1 513 765 



IPC: H 02 k 

Date of application: February 9, 1966 

Date the ' of f enlegungsschrif t » was laid open to public 
inspection: November 27, 1969 
Priority data: 

Date of filing priority application: February 12, 1965 
Country: Austria 

Title in German of the object of the invention: 
Begrenzungsbock fiir vertikale Einphasengeneratoren mit 
f ederndgelagertem Stator 

Applicant: ELIN-Union A.G. fiir elektrische Industrie, Vienna 
[Austria] 

Representative: D. Lewinsky, Munich, Germany 

Inventor: Walter Wertl etc. [Federal Province of Styria, Austria] 



LIMITATION BLOCK [HORSE] FOR^ VERTICAL SINGLE-PHASE 
GENERATORS, HAVING ELAST I CALLY SUPPORTED STATOR 



In contradistinction to the three-phase generator, it is 
known that in the case of a single -phase generator, no rotary 
field but a stationary, power- frequency field is generated. The 
rotary torque or angular momentum consists of a constant torque 
and an alternating or pulsating torque, pulsating with a doubled 
power- line frequency. The vibromotive or oscillating forces. 



brought about by this pulsating torque are transferred by means 
of the stator to the foundation, and, subsequently, may lead to 
the destruction of the stator, respectively of the foundation. 

For this reason, the elastic installation of the housing is 
selected on many occasions, in the case of which installation the 
transfer of the vibromotive or oscillating forces to the 
foundation is reduced by means of springs. The elastic mounting 
of the stator housing in the case of horizontal single-phase 
generators was already frequently implemented with success in the 
engineering practice. Contingent upon the more difficult elastic 
mounting of the stator, single-phase generators were until 
recently more rarely mounted vertically. 

Single-phase generators are mainly used for the railways & 

rolling-stock operations and maintenance. In railways & 

rolling-stock operation and maintenance practice, there often 

occur short circuits on the power- transmission lines, which short 

circuits are subsequently transf errecT upon the generator. From a 

mechanical standpoint, as far as deflection of the spring and . > 

• • • 

stress (loading) is concerned, the springs, arranged between the 
stator and the foundation, are not equal to or able to cope with 
the pulsating circumferential forces - occurring on this 
occasion, and reaching a multiple of [the forces of] these 
[springs] during standard operation - and, therefore, suitable 
precautions and measures are to be taken with regard to this 
[state of affairs] . 
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To this end, it has become known that, e.g., that limit 
stops are to be provided, which limit the deflection of the 
spring and the stress to a permissible extent. Damping plates or 
pads of leather or similar can be mounted upon the limit stops, 
in order for the metallically hard impacts to be dampened. 

The invention pertains to a limitation block or pedestal 
[horse] for vertical single-phase generators, having a stator, 
which is in particular supported by means of laminated springs 
[assembly of springs] between stator and foundation (shaft-top 
supporting ring) , on which stator in accordance with the 
invention, there are provided cup or disk springs* [*Translator * s 
note: Also known as Belleville springs] for the limitation of the 
displacement or deflection of the stator, especially when short 
circuits occur, which cup springs - by taking into account the 
directional changes of the short-circuit force - are arranged in 
a mirror- inverted [laterally reversed] manner with respect to the 
limit stops, interacting with- the limi-tation blocks [horses] ; and 
located along the stator circumference, because, as is known, the 
short-circuit force follows a sinusoid, i.e. the tangential 
short-circuit force changes its direction. 

In a refinement of the inventive concept, shims 
[compensation elements of sheet metal] can be mounted behind the 
laminated springs [spring assembly] , when cup springs are used as 
damping elements for the adjustment of the free path between 
laminated spring and limitation block [horse] , corresponding to 
the deflection of the laminated spring. In accordance with the 



invention, limit stops for the limitation of the radial impacts 
of the stator can be arranged on the limitation block [horse] and 
on the stator housing. In addition to this, for the purposes of 
dismantling of damaged or defective laminated springs, there are 
provided means for the lifting of the stator, especially a 
hydraulic lifting device of hydraulic screws [Archimedean 
screws] , which are advantageously located in the intermediate 
parts, supporting in a mirror- inverted manner the limitation 
blocks [horses] with respect to each other. 

The invention is elucidated in greater detail by means of 
the diagrammatic drawing, attached herewith, wherein 
Figs 1, 2 and 3 represent front view, side view, and top view, 
respectively, while Fig. 2 is a section along line A - A of Fig. 
1. 

The stator 1 is attached on a multiple number of laminated 
springs 2, which are uniformly distributed along the 
circumference. On their part, the laminated springs- are screwed 
with the shaft -top supporting ring. The laminated springs 2 are 
dimensioned in such a way that the stress (loading) of the 
individual leaf -type springs, brought about by the constant and 
pulsating torque, does not exceed the permissible value. If the 
deflection, and, therewith, the stress of the springs, assumes a 
impermissibly high value, e.g., in the case of short connection, 
the deflection is limited by means of the limitation blocks 
[horses] 4. The limitation blocks 4 are rigidly connected to the 
shaft-top supporting ring 3, and arranged between the laminated 



springs 2, respectively. The limit stops 5 are screwed to the 
stator. The tangential forces, which occur, are transferred by 
means of the spline* 6. [^Translator ' s note: Also known as 
feather key; adjusting spring; parallel key] , 

If the spring deflection, brought about by the tangential 
forces assumes an impermissibly high value, the limit stop 5 
strikes against the buffer 7 of the limitation blocks [horses] 4. 
The buffers 7 are designed elastically as a result of the 
incorporation of the cup springs 8, which are prestressed by 
means of the nuts 9. By means of the cup springs 8, the first 
hard impact is transferred in a dampened manner by way of the 
limitation block 4 to the foundation. The spring deflection of 
the cup springs 8 is predetermined by the maximal permissible 
deflection of the spring assemblies 2, while the characteristics 
of the cup springs 8 should be determined accordingly. Shims 10 
are incorporated between cup springs 8 and limitation block 
[horse] 4, respectivelyv which provide "an oppo-rfe-unity to change 
the gap s between limit stop 5 and buffer 7~ to a small extent, or 
to compensate installation inaccuracies. By changing the gap s, 
path of the spring can be adjusted to the desired extent. The 
limit stop 5 is concurrently designed in such a way that radial 
forces, which eventually occur, are also transferred from the 
stator to the limitation block [horse] 4, and, therewith, onto 
the foundation. As deduced from Fig. 2, a small gap s^ is located 
between the limit stop 5 and limitation block [horse] 4, which 
gap allows a tangential motion of the stator, but when radial 
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forces occur, the limit stop 5 strikes against the limitation 
block [horse] 4, and prevents thus a motion of the stator in the 
radial direction. 

As seen in Fig. 2, by raising the screws 11 by rotating 
them, the stator can be elevated up to the limit stop 5, and, as 
a result of this, the laminated spring [spring assembly] 2 can 
easily be replaced if a spring is fractured. 

The advantage of the use of damping elements is such that as 
a result of that, an adjustable resilience or springiness of the 
tangential impact between stator and foundation (shaft-top 
support ring) is achieved. 

Cup springs [disk springs or Belleville springs] are to be 
used advantageously because as a result of that, in the case of 
the smallest space requirement as well as low structural input, 
the usually large forces, which usually occur, are more easily 
managed than perchance by helical springs or a hydraulic damping. 
Another advantage of using cup springs consis-ts in that as a 
result of different combination and arrangement of these springs, 
the spring characteristic can be influenced, without a need of 
undertaking structural changes. 

PATENT CLAIMS 

1. Limitation block [horse] for vertical single-phase 
generators, having stator, which is elastically supported 
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between stator and foundation (shaft-top supporting ring) , 
especially by means of laminated springs [spring assemblies] , 
characterized in that for the limitation of the deflection of the 
stator, especially when short-circuit forces occur, damping 
elements, especially cup springs [disk springs or Belleville 
springs) , are provided on the limitation block, which damping 
elements - while the change of direction of the short circuit 
force is taken into account - are arranged in a mirror- inverted 
manner with respect to the limit stops, interacting with the 
limitation blocks, and located along the stator circumference. 

2. Limitation block [horse] as claimed in claim 1, 
characterized in that when cup springs are used as damping 
elements, shims are provided behind the cup springs for the 
purposes of adjusting the free path between laminated spring 
[spring assembly] and limitation block [horse] , corresponding to 
the permissible deflection of the laminated spring. 

3. Limitation blocl^ [horse] as cTaimed—i-n claim 1, 
characterized in that limit stops for the limitation of the 
radial impacts of the stator are provided on the limitation block 
and on the stator housing. 

4. Limitation block [horse] as claimed in claim 1 thru 3, 
characterized in that for the purpose of dismantling defective or 
damaged laminated springs, there are provided means for the 
lifting of the stator, in particular a hydraulic lifting device 
[jack] or a hydraulic screw [Archimedean screw] , which are 
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advantageously arranged in the intermediate parts, supporting 
limitation blocks [horses] with respect to one another. 



USDoC/USPTO/STIC/Translations Branch 
Translated by John M Koytcheff , MSc 
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